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. (15%) Show that if two squared matrices A and B are similar, then they have the same

eigenvalues.

. (10%) Find a least-squares solution of Ax = b for
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(10%) Consider an MxN column-wise orthonormal matrix A. Prove or disprove the

following statements.

(1) (5%) A" Ais an identity matrix.
(2) (5%) AA"is an identity matrix.

. (25%) Consider a squared matrix H with the singular value decomposition H = ABC,
where A and C are unitary and B is diagonal.
(1) (5%) Show that H is not invertible if one diagonal element of B is equal to zero.
(2) (10%) Show that such decomposition is not unique if the diaéonal elements of B are

not necessary with decreasing order.

(3) (5%) Show that "ACx" = "x" for vector x.

(4) (5%) Show that A~ =A".

. (10%) Show that if a vector set contains a zero vector, then the set is a linearly dependent

set.

. (10%) Explain the column space and null space of a matrix.
P

. (10%) Assume the mapping defined by

T(a, +at+a,t”) =4a, +(5a, ~2a, )t +(4a, +a,)t*

is linear. Find the matrix representation of T relative to the bases B = {1,#,¢’}.

. (10%) For a linear system Ax=b, where A is an NxN matrix and b is an Nx1 vector. Assume

that A and b are given. Explain in detail how to apply the QR decomposition of A so that x

can be solved with back substitution.



